Background: Ninety-eight percent of children needing palliative care live in low-and middle-income countries (LMICs), and almost half of them live in Africa. In contrast to the abundance of data on populations in high income countries, the current data on populations in LMICs is woefully inadequate. This study aims to identify and summarize the published literature on the need, accessibility, quality, and models for palliative care for children in LMICs. Methods: A scoping review was performed following the method of Arksey and O'Malley. Systematic searches were conducted on PubMed and Google Scholar using the main keywords, 'children AND palliative care OR terminal care OR hospice OR end of life AND developing countries OR LMICs.' Additional publications were obtained by handsearching. Papers were only included if they reported on the need, accessibility, quality, and models for palliative care for children in LMICs. Results: Fifteen papers met the inclusion criteria for review. Of these, 10 assessed need, seven examined availability and/or accessibility, one assessed quality, and one examined the models. We found an urgent need for palliative care, particularly in the training for health workers and improving poor availability and/or accessibility to palliative care in terms of factors such as medication and bereavement support. The best practice models demonstrated feasibility and sustainability through cooperation with governments and community organizations. The quality of pain management and emotional support was lower in LMICs compared to HICs. Conclusion: Although we found limited evidence in this review, we identified common challenges such as the need for further training for health workers and greater availability of opioid analgesics. While efforts to change the current systems and laws applying to children in LMICs are important, we should also tackle underlying factors including the need to raise awareness about palliative care in public health and improve the accuracy of data collection.
Background
Every year around the world, an estimated 20 million people require palliative care if the symptoms they experienced at the end of their life are seen as an indicators of their need. Of these individuals, 78% live in low-and middle-income countries (LMICs) 1 [1] [2] [3] . Ninety-eight percent of children requiring palliative care live in LMICs, and approximately half live in Africa [2, 3] . Children may have a high incidence of congenital anomalies and genetic conditions, and mortality is highest in the neonatal period [4] . The World Health Organization (WHO) acknowledged the importance of palliative care, especially in LMIC populations, by passing its resolution to strengthen palliative care at the 2014 World Health Assembly (WHA) [5] . Special mention of palliative care for children was made in the WHA Resolution.
The WHO describes palliative care as a way of enhancing the quality of life of patients and their families as they experience the challenges of serious illness by preventing and reducing pain and suffering through early identification of disease, accurately assessing and managing pain, and addressing physical, psychosocial, and spiritual issues [6] . Palliative care for children is a special, yet closely related field to adult palliative care and aims to provide care for the body, mind, and spirit of a child and support to the family, and to be available from the time a lifethreatening condition is diagnosed. Communication with younger children tends to be more difficult than with adults and changes as the child matures [7] . Assessment of pain level [8] and quality of life [9, 10] of pediatric patients is challenging due to variations in children's verbal competence and reflective ability depending on their developmental stage. It is also hindered by the fact that a large number of children with life-threatening or life-limiting illnesses also suffer from intellectual and developmental disabilities [11] and may therefore not be able to communicate well. Moreover, illness trajectories vary greatly even if children receive the same diagnosis [12] . Pharmacokinetics and prognostication are different in pediatric patients than in adults, and therefore, psychotherapeutic and other treatment approaches need to be modified. Ethical considerations are also important, as in many cases children lack decision-making capacity, and conceptual agreement between the child, family, and health professionals is required [13] . Particularly, withholding and withdrawing life-sustaining treatments are common dilemmas in children's palliative care (CPC) [7] . The guidelines of the Royal College of Paediatrics and Child Health describe four aspects of child involvement in decision-making that every health professional should be aware of: the child should 1) be informed, 2) be consulted, 3) have his or her views taken into account in decision-making, and 4) be respected as the main decision-maker [14] .
Given that 98% of children needing palliative care live in LMICs [3] , the WHO has placed great emphasis on implementing the WHA resolution in those countries. Implementation focuses on revising laws and procedures to improve access to opioid pain relief, including training health workers in palliative care and providing palliative care services through primary health care centers and in the home [5] . Regardless of the high percentage of children needing palliative care, there is insufficient evidence on the current health conditions of populations in LMICs compared to those of populations in high-income countries (HICs).The literature indicates that the grave absence of CPC services in LMICs are due to financial issues, shortage of trained staff, and unavailability of medical opioids [15, 16] . On the other hand, despite the expansion of CPC services in HICs, many children with incurable diseases still do not receive palliative care [17, 18] . The barriers to optimal palliative care include long-term funding for essential medicines, treatment, lack of training for health professionals, lack of human resources [4] , the small number of referrals to palliative care [19] , inadequate training and expertise [20] , inadequate pain assessment and management [21] , and ethical issues [22] . Some of the same problems are also encountered in LMICs.
A systematic review of the reported availability and gaps in pediatric palliative care in LMICs was published in 2014 [23] . The objective of the review was to assess how the core elements of pediatric palliative care were being provided. However, no recent, comprehensive review of pediatric palliative care in LMICs addressing broad areas of evidence has been published. The purpose of the present review was to identify and summarize the current needs, accessibility, quality, and models of palliative care for children in LMICs.
Methods
A scoping review of the literature was conducted. Scoping reviews aim to map the key concepts underlying a research area. This approach is particularly appropriate when the main sources and types of available evidence are complex or have not been reviewed comprehensively before [24] . For this review, we adapted the 6-step methodological framework outlined by Arksey and O'Malley [24] consisting of 1) identification of the research question; 2) identification of relevant studies; 3) selection of studies for review; 4) charting the data; 5) collating and summarizing the results, and 6) consulting (optional). As per the method of Arksey and O'Malley [24] , the quality appraisal of the studies was beyond the scope of this review.
Step 1: Identification of research question
The primary objective of this review was to identify and summarize the current needs, accessibility, quality, and models of palliative care for children in LMICs. Before beginning the review we identified the research question based on the fact that the available evidence on children's palliative care in LMICs has not yet been broadly captured and summarized.
Step 2: Identification of relevant studies Step 3: Selection of studies for review After duplicate elimination, titles and/or abstracts were screened, and studies relevant to the research questions were identified. Full texts of the retained studies were read and selected based on the following criteria:
Inclusion criteria
Studies on the need, accessibility, quality, and models of palliative care for children in low-and middle-income countries according to per capita gross national income (GNI) of $1025 or less in 2015 [1] ; Studies published in the English language.
Exclusion criteria
Studies on the need, accessibility, quality, and models of palliative care for children in high-income countries; Studies on the need, accessibility, quality, and models of palliative care for adults; Protocol papers.
Step 4: Mapping the data Information from the selected studies was sorted and organized into the following categories: authors, year of publication, country of the leading author, objective, country of the study, population, key findings, and theme (Table 1 ).
Step 5: Collating and summarizing the results
In the process of collating and summarizing the findings, the extracted evidence was repeatedly reviewed. Results were summarized to present an overview of the current evidence on children's palliative care by theme. We performed content analysis of the themes to identify further contextual factors (e.g. educational needs of health professionals, need for emotional support, accessibility and/or availability of medication, etc.).
Results

Description of identified studies
Fifteen potentially eligible papers were identified after excluding duplicates and judging the relevance of the studies (Fig. 1) . Table 1 summarizes the characteristics of the studies included in the review. The types of study varied: one was a systematic review [23] , one was a narrative literature review [25] , four were supplements or commentaries [26] [27] [28] [29] , four were quantitative studies [30] [31] [32] [33] , two were qualitative studies [34, 35] , two were mixed-method studies [36, 37] , and one was a book chapter [7] . Of these, 12 studies evaluated needs [7, 26, 28-30, 32-34, 36, 37] , eight studies examined availability and/or accessibility [23, 26-29, 31, 35, 36] , one study assessed quality [31] , and one study addressed the model [25] . Seven studies mentioned more than one theme. Geographical distribution among the studies was examined. Five studies covered a single country including Malaysia [17] , Mexico [6] , Morocco [12] , Pakistan [13] and Uganda [10] . Nine studies covered multiple countries or specific regions [7-9, 14-16, 18-20] .
Needs of palliative care
Need estimation based on disease burden Two studies estimated the need for children's palliative care in Africa. In the first study the rate of need was reported as 3.75 times higher in Kenya, 4.75 times higher in South Africa, and 5.6 times higher in Zimbabwe than in the United Kingdom [37] . Compared to the estimated need in these three countries, the number of children receiving palliative care was considerably low. The second study reviewed 11 national plans addressing palliative care needs, which accounted for 24% of the total continental burden for children aged 0 to 14 years in Africa using World Bank population data [38] and burden estimates [2] . Of these plans, four identified pediatric palliative needs, and three described the importance of training general healthcare workers in pediatric cancer management [35] .
Educational needs of health professionals
Education of health professionals was the most frequently mentioned issue in studies that reported on 
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palliative care needs [7, 26, 29, 32, 36] . Due to the lack of training, health workers reported having difficulty caring for and communicating with their pediatric patients [7, 36] . Additionally, healthcare workers were reluctant to use opioid medications due to concerns that the drugs might lead to dependence syndrome or respiratory distress in patients [29] . Further health education was found not only to be necessary for healthcare providers but also for parents, caregivers, and guardians [32] given the lack of awareness evident in their attitudes about palliative care services and how to communicate with healthcare providers.
Emotional and psychosocial support needs
The need for emotional and psychosocial support was also addressed by three studies [33, 34, 37] . Healthcare workers in Zimbabwe provided psychosocial support and antiretroviral therapy (ART) to children born with and living with HIV, many of whom were abandoned [29] . Of 243 children admitted to the inpatient pediatric ward in Uganda, 21% showed a need for social support related to issues such as financial instability and child neglect, and 18% to 36% presented with more than one psychological need including ART counseling, HIV counseling and testing for the child and family, and adherence support [29] . Parents in Malaysia reported a lack of support and anticipatory guidance from healthcare providers in the end-oflife care (EoLC) for their children [34] .
Accessibility and/or availability of palliative care Medication
Three studies reported on the poor availability and accessibility of medication [26, 27, 29] . A large disparity in the availability of opioids among Middle Eastern countries was noted [29] . In the Middle East, injectable morphine was available only in hospitals in Turkey, Israel, and Iran [29] . Although morphine or opioid therapy was available in Morocco, it was not always adapted to pediatric patients due to the country's strict laws [27] . In addition to availability, the cost of medications was also a major obstacle to palliative care in Argentina [26] .
Services and programs
A quantitative, retrospective, comparative survey forming part of a mixed quantitative-qualitative study on a children's palliative care service in sub-Saharan African found an increase in the number of referrals from 2006 to 2007, children in programs, morphine and chemotherapy prescriptions, and compliance with treatment costs compared to the first survey period. However, the staff had significant concerns about the accessibility of services and abandonment of treatment by patients or their families [29] . One study surveying physicians who cared for children with cancer examined the availability and quality of palliative care in low-income countries (LICs). Comfort care medications (24.3%), palliative care (21.9%), and Fig. 1 Flow chart of the review procedure oncology (14.8%) out-of-pocket payments were most likely to be needed in LICs [31] . Availability of specialized palliative care, pain management, bereavement support, and institutional or nationwide decision-making support was inversely related to the level of income [29] . High potency opioids and pharmaceutical aids were significantly less available in LICs [31] .
A systematic review of the reported availability and gaps in pediatric palliative care found that the most common challenges were presented by the unavailability of support services from the national health system (unavailable in seven of 17 LMICs with programs reporting), specialized education (unavailable in seven of 19 LMICs with programs reporting), and broad opioid access (unavailable in 14 of 21 LMICs with programs reporting) [23] .
Models of palliative care
Innovative palliative care programs making use of available resources and adapted to situations in a specific country or region have been developed in a number of LMICs. Downing et al. [25] provided three examples of the best practice models in Malawi, Indonesia, and Belarus. Umodzi is a CPC program based at the Queen Elizabeth Central Hospital in Malawi that has been integrated into the pediatric and general health system since its inception in 2001. Yayasan Rumah Rachel in Indonesia provides home-based care for children with HIV or cancer and their families through a network of care providers. Capacity building and policy advocacy are important aspects of the service, which also provides training and mentoring for medical professionals and allied health workers, and supports the development of a national palliative care policy. The Belarusian Children's Hospice (BCH), originally established to care for children after the Chernobyl nuclear disaster, promotes advocacy, education, and mentorship and has been very influential in the development of CPC in Belarus and neighboring countries. The inpatient services in these countries tend to be limited; however, the core service of providing CPC at home is implemented by teams of doctors, nurses and carers. BCH also runs two social and psychological care programs for children and young adults. As a result of working closely with the national government, legislation has been passed to enable all families with children in palliative care to receive 2 weeks' free respite care per year. Strong leadership and effective collaboration with the government and community-based organizations are the key to the success of these models.
Quality of palliative care
Only one study reported on the quality of palliative care [31] . Physicians in LICs tended to disagree with quality statements more often than their colleagues in highincome countries (HICs). Only 57% of physicians in LICs agreed with the quality statements on effective pain management in comparison to 87% in HICs. The remaining quality comparisons, including effective management of non-pain symptoms, good emotional support, good bereavement care, interdisciplinary care, and parental participation in care decisions, showed a lower quality for LICs [31] .
Discussion
Our review of 15 studies on palliative care for children covered multiple LMICs in Africa, Asia, the Middle East, and Latin America. The reviewed studies all stated an urgent need for children's palliative care including training for health providers and emotional/psychosocial support for patients and their families. The studies also noted poorer accessibility and availability of palliative care including medication and bereavement support. The best practice models showed that strong leadership and effective collaboration with the local government and organizations were essential for success. The quality of palliative care including pain management and emotional support was poorer in LICs than in HICs. When we organized the current literature by theme, it became clear that these themes were not independent of one another. Although palliative care in LMICs has been improving [27, 29, 39] , children did not always benefit from these developments [23, 37] . Despite the differences in social background and economic level within the LMIC populations, our findings suggested that these populations shared certain issues and barriers.
Most studies on the need for palliative care emphasized the importance of improving health education. Three levels of educational need were identified: 1) basic training in palliative care for all healthcare professionals; 2) intermediate training for those regularly working with patients with life-threatening conditions, and 3) advanced training for managing patients with more complex symptoms [2] . When considering methods of education in Africa, there are several challenges to keep in mind, including the availability of educators, the effect on employers when staff take time off for training, travel distances, administration, and cost [40] . Distance learning may be useful for countries facing these challenges. ICPCN has developed online training in children's palliative care [41] . The aims of the initial training courses were understanding the concept of pediatric palliative care, assessing and managing the pain and psychological problems experienced by pediatric patients, communicating and playing with children, and understanding grief, bereavement, dying, and death [41] . The online training course seemed to be effective, judging from more than 70% of participants' reporting positive changes in their knowledge, skills, and attitudes towards CPC after taking the course [41] . Such training may improve healthcare workers' confidence and competence in providing palliative care. Of the physicians who used Cure4Kids, a free online education program for CPC, 72.9% indicated that they were competent to provide care. These responses did not differ significantly by economic level [31] .
The use of opioid analgesics in pediatric palliative care has more than doubled globally from 2001 to 2003 and 2011 to 2013, but remains low in Africa, Asia, Central America, the Caribbean, South America, and eastern and southeastern Europe [42] . This implies that the use of opioids has increased in only certain high-income countries. Restricted access to opioid analgesics in a large number of LMICs is a barrier that still needs to be overcome. It is not surprising that this review identified only a small number of studies on the quality and models of CPC because assessing the quality of palliative care and establishing good models fall outside the purview of basic palliative care services. While it is important to make every effort to change laws, train health workers, and provide basic palliative care services, it is also crucial to tackle fundamental factors underlying these challenges and manage available resources efficiently.
First, health education and awareness about palliative care among the general population need to be increased. Many people still tend to think that palliative care equals EoLC, which includes palliative care [43] .Those living in a country where communicable diseases are the main cause of death may believe that palliative care is a luxury available only in HICs. Whether in an LIC or HIC, good pediatric palliative care is essential in an acute inpatient setting judging by the large body of evidence showing the need for EoLC during short-term hospitalization [44] . Advanced care or hospice care is one part of palliative care. When considering palliative care as holistic care as defined by the WHO [6] , anyone with a severe and incurable illness can benefit from a palliative care approach and services, regardless of the stage of disease. Second, one of the major issues underlying research in LMICs is that the reported data are prone to underestimating the need for palliative care. Accurate data collection is essential to developing sound research and practices. Finally, home-based care is a key facet of palliative care especially in LMICs. The best practice models of palliative care in this review demonstrated that CPC is feasible and sustainable if it is done in cooperation with the government and community organizations. Other countries or regions can maximize their resources and develop their own models by learning from the strengths of the reported instances.
This review may have a number of limitations. First, the number of articles found and included in the analysis may have been limited due to searching only in PubMed and Google Scholar. Second, this review only included studies published in English. There may be relevant publications that are available only in languages other than English. Third, although we used a number of freetext and MeSH terms addressing the needs, accessibility, quality, and models of palliative care for children in LMICs, there is a possibility that non-reviewed studies may have used other terms with a similar meaning. Finally, due to the small number of reviewed studies, our findings may not describe the whole scope of our current knowledge of pediatric palliative care in LMICs.
Conclusions
Our findings demonstrated an urgent need for palliative care in LMICs, particularly with respect to training for health workers and improving accessibility/availability of palliative care including medication and bereavement support. The best practice models showed that strong leadership and effective collaboration with the local government and organizations are essential for success. The quality of pain management and emotional support was poorer in LICs than in HICs. Although this review identified a limited number of studies on palliative care for children in LMICs, the challenges, such as training for health workers and availability of opioid analgesics, were common to different LMIC settings. Resource investment should focus on these challenges as well as foundational factors including recognition of palliative care in public health and accurate data collection in a framework of national policies and plans. Further research is clearly required to develop a body of evidence that is adequate to support effective service and policy development. 
